Background: The Tibetan Delek Hospital is a small general hospital providing primary and secondary care for the Tibetan refugee community and the local Indian population in Dharamsala, Himachal Pradesh, North India. In a baseline clinical audit of intrapartum care at the Tibetan Delek Hospital in 1996, high levels of postpartum haemorrhage associated with poor medical management of the third stage of labour, plus inappropriate transfer of women in labour were observed. These audit findings prompted the implementation of changes in the delivery of intrapartum care and follow-up audit cycles to monitor the ongoing effect of these changes.
Background
Increasing the effectiveness and efficiency of health services is important everywhere but particularly so in developing countries with limited resources [1] . In the UK, clinical audit is seen as a useful, but not always effective tool in quality improvement. There are remarkably few reports on the benefits of clinical audit in the developing world, though audit has been used in maternity care as part of the Safe Motherhood Initiative [2] . Effective change in the developing world may have important les-sons for developed nations [3] . The present study reports on the benefits of clinical audit in reducing complications in labour in the Tibetan Delek Hospital, Dharamsala, Himachal Pradesh, North India, which is a general hospital providing primary and secondary care for the Tibetan refugee community and the local Indian population.
Maternal mortality is the biggest threat to a woman's health in the developing world with post-partum haemorrhage (PPH) as one of the most common contributing factors [4, 5] . The primary cause of PPH is uterine atony which accounts for 70% of cases [4] . Reducing the incidence of PPH can lead to a reduction in maternal mortality in the developing and developed world [4, 5] .
Partogram use has become routine in the management of labour in many countries around the world, and can be helpful in the management and decision making process [6] [7] [8] .
Both the incidence of postpartum haemorrhage and the appropriateness of transfers of women in labour were considered to be causes for concern after the baseline audit in 1996 (see below and table). There are no on-site obstetricians or surgical facilities at the Delek Hospital so those women experiencing prolonged or difficult labours, or those potentially requiring Caesarean section are transferred to obstetricians at the nearest district or private hospital (a journey of 20-40 min by jeep, often followed by lengthy delays on arrival). The 1996 baseline audit suggested that decision-making by staff regarding transfer was often inappropriate and not based on recorded details of progression of labour. A response to this was the introduction of the routine use of the WHO partogram [6, 7] , with the aim of quantifying events occurring during labour and qualifying decisions taken regarding transfer.
Methods
The case-notes of all labour admissions in 1996 were reviewed in January 1997 and baseline figures recorded for the number of admissions in labour; the number transferred, -including the proportion of uncomplicated pregnancies in primiparous women that were transferred for 'failing to progress', the number of augmentations in labour; and the incidence of complications, including PPH. Only blood loss recorded in the notes as 500 mls or more was defined as PPH and only those cases were included. Follow-up audits were conducted one year later (all admissions in 1997), two years later (all admissions in 1998) and seven years later (all admissions in 2003). In the follow-up audits, the number of women in labour assessed by using the partogram was noted, and the quality of the information recorded on the partogram was coded by the clinical researchers as follows: 'complete' if all the required information had been recorded on the partogram, 'incomplete but helpful' if some of the information was not recorded but the partogram was of potential clinical usefulness, and 'incomplete and unhelpful' if there was information missing that rendered the partogram unhelpful or potentially misleading.
Feedback was delivered to the staff at each time point by giving seminars to all the clinical staff after each audit cycle, by having one-to-one question and answer sessions with the nursing staff before and after each audit cycle, and by publishing the audits each year in the hospital newsletter.
As this was a clinical audit of routine care, ethical approval was not considered to be necessary. There was no ethical board in the Tibetan-Government-in exile in Dharamsala in place at the time. 
Results
The baseline audit revealed apparently high rates of postpartum haemorrhage (PPH) (table). Discussion with the nursing and medical staff revealed that although the policy of the hospital was 'active management of the third stage of labour ' [5] , routine practice at this time was either not to give any oxytocin or to give intramuscular Ergometrine 0.2 mg (1 vial) after the delivery of the placenta. This reflected a concern that to give it before the third stage might lead to retained placenta. The baseline audit also revealed that almost 1 in 5 labour admissions were transferred before delivery to obstetricians at the nearest district or private hospital. Seventy-five percent (8/ 11) of these transfers were for supposed "failure to progress" in primiparous women with no other complications. The details of the progression of labour from time of admission to transfer were poorly documented, and it was clear that the decision-making process regarding transfer was somewhat haphazard.
The findings of the baseline 1996 audit were discussed with the medical and nursing staff, both on a group basis and on a more informal individual basis. Two key changes were agreed upon and introduced: the routine use of a partogram and the active management of the third stage of labour with intramuscular 'Syntrometrine' (5U Syntocinon and 0.5 mg Ergometrine) as the anterior shoulder is delivered [5] . Staff were trained in the use of the partogram; how to fill it in correctly and how to recognise 'failure to progress'.
The effects of the changes introduced can be seen from the audit data at each time point (table 1) . Follow-up at 1 year (1997) revealed the uptake of using the partogram was good but the quality and accuracy of the information recorded was poor with almost a third of partograms being completed in a way which was unhelpful and potentially misleading. However, follow-up at 2 years (1998), after a second round of feedback and discussion, showed a substantial improvement with 90% of the partograms being completed accurately enough to be clinically helpful in decision-making. In conjunction with the uptake of partogram use, the percentage of women being transferred fell substantially, with fewer transfers for "failure to progress" in uncomplicated pregnancies in primiparous women. The follow-up at seven years (2003) revealed a sustained reduction in the percentage of women being transferred. Partograms were still being used routinely, although there was some decrease in the quality of the information recorded.
The follow-up audits in 1997, 1998 and 2003 also showed marked reductions in the documented incidence of both PPH and retained placenta compared with the baseline data at 1996 (table 1) . This apparent halving of the incidence of PPH with active management is consistent with the literature from large randomised controlled trials [5] .
Discussion
Clinical audit of obstetric care at the Tibetan Delek Hospital, North India, resulted in the introduction of two simple changes in management, namely the introduction of partograms and the active management of the third stage of labour. Completing the audit cycle has indicated that these changes were incorporated successfully into routine care, apparently with considerable clinical benefit. However, there has been some decrease in the quality of the information recorded on the partograms, and our next step will be to re-train the staff in the use of the partogram. Since the initial training and feedback was introduced there have been many changes in the nursing and medical personnel, including a change of matron and deputy matron, one Tibetan doctor who left the service and three new Tibetan doctors who joined after the audit was started, and these changes may account for the decrease in the quality of partogram recording.
Whilst a clear benefit has been elicited from the introduction of these interventions there can be potential problems with 'external audit'. In this case the audit was initiated and carried out by the first author (SWM) when working as a volunteer non-tibetan doctor at the hospital, and followed up in 2003 by the second author (KS) who was also a foreigner. Staff at the Tibetan Delek Hospital remains enthusiastic about the changes put in place, and the full involvement, strong commitment and team-work has been crucial to achieving this aim. Once the changes were incorporated into routine care, the staff themselves embraced them as they immediately saw the benefits. Feeding back the audit data to show the improvements helped to further imbed the changes, and alleviate concern, for example about increasing the risk of retained placenta. It will be important, however to maintain the audit cycle and we feel it is now essential that this task is taken on by a designated, permanent staff member with proper training, supervision, and protected time.
Conclusion
The introduction of a clinical audit cycle from 1996-2003 at the Delek Tibetan Hospital in North India has been associated with successful changes in the management of labour and improved outcomes, including a 50% reduction in PPH. Clinical audit may have an important role to play in improving quality of medical care in the developing world.
